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ABSTRACT 



We present new results from the SCUBA Local Uni- 
verse Galaxy Survey (SLUGS), the first large sta- 
tistical submillimetre survey of the local Universe. 
Following our initial survey of a sample of 104 IRAS- 
selected galaxies we now present the results of a sam- 
ple of 80 Optically-Selected galaxies. This new sam- 
ple, by definition free from temperature selection ef- 
fects, allows us for the first time to determine how the 
amount of cold dust in galaxies varies with Hubble 
type. We detect 6 ellipticals in the sample and find 
them to have dust masses in excess of 10 7 M©. We 
derive local submillimetre Luminosity Functions and 
Dust Mass Functions, both directly for the Optically- 
Selected SLUGS and by extrapolation from the IRAS 
PSCz survey, and find excellent agreement. 



INTRODUCTION 



Relatively little is known about the submillimetre 
properties of "normal" galaxies in the local universe 
- IRAS detected only the 10% of dust warm enough 
to emit in the far-IR [2] and prior to SCUBA there 
existed only a handful of submillimetre flux measure- 
ments or maps. 



The SCUBA Local Universe Galaxy Survey 
(SLUGS) is the first large systematic submillimetre 
survey of nearby galaxies. It consists of a sample 
selected from the IRAS Bright Galaxy Sample [3], 
and a sample selected from the CfA optical redshift 
survey [6]. Since SCUBA is sensitive to the large 
proportion of dust too cold to be detected by IRAS, 
whereas the ffi^45-selected sample is likely to have 
been biased toward galaxies containing warmer dust 
the Optically-Selected sample should, by definition, 
be free from temperature selection effects and would 
include any "cold" (T^ust <30K) galaxies present. 



THE OPTICALLY-SELECTED SLUGS: 
RESULTS 



The 60, 100 and 850^m flux densities are well-fitted 
by single-temperature dust spectral energy distribu- 
tions, with a mean best-fitting temperature for the 
sample Td us t = S2.4K and a mean dust emissivity in- 
dex /3=0.97. This low value of may indicate that 
galaxies, across all Hubble types, contain a signifi- 
cant proportion of dust colder than these tempera- 
tures. 




Figure 1. Example from the optically-selected 
SLUGS: NGC 3987. 850 urn S/N map (la contours) 
overlaid onto Digitised Sky Survey optical image. 
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Figure 2. Distribution of (3 for Optically- and IRAS- 
selected SLUGS (line-filled and shaded respectively). 



Figure 3. 60:100fim versus 60:850[im Colour-Colour 
plot for the Optically- and IRAS- selected SLUGS. 

For the Optically-selected sample we see consistently 
lower values of j3 than the IRAS sample, strongly 
indicating the presence of a significantly larger frac- 
tion of cold dust than in the IRj4S'-selected galaxies. 
Moreover, the marked differences between the distri- 
butions of f3 and Tdust for the two samples indicates 
that galaxies across all Hubble types contain signifi- 
cant amounts of cold dust. 

This can be seen clearly by comparing the 
submm:far-IR colours for the two SLUGS samples 
- we find a strong correlation between the 60:100/im 
and 60:850/im colours. The Optically-selected galax- 
ies occupy a distinctly different region of the plot, 
with much colder colours. This, together with the 
marked differences between the distributions of 
and Tdust for the two samples, indicates that not only 
are the two samples not sampling the same popula- 
tions of galaxies but also that the Optically-selected 
sample is probing a population of cold dusty galaxies 
"missed" by IRAS. 



2.1. Ellipticals in the Optical SLUGS 

It was once thought that ellipticals were entirely de- 
void of dust and gas, but optical absorption studies 
now show that dust is usually present. Dust masses 
for the ~ 15% of ellipticals detected by IRAS have 
been found to be as much as a factor of 10-100 higher 
when estimated from their FIR emission compared to 
estimates from optical absorption, suggesting a dif- 
fuse cold dust component [4] (and refs. therein) and 
[1]. At 850/xm we detect 6 ellipticals, from a total 
of 11 ellipticals in the optically-selected sample, and 
find them to have dust masses in excess of 10 7 M Q . 
We are investigating this further with SCUBA ob- 
servations of a larger sample of ellipticals. 



2.2. The 850/im Luminosity Function 

Deep SCUBA surveys have been carried out, but a 
significant limitation in the interpretation of high- 



Figure 4- PS Cz- extrapolated 850/im LF compared 
with those directly measured from Optically- and 
IRAS-selected SLUGS samples (circles, stars, trian- 
gles respectively) . 

redshift surveys and studies of cosmological evolution 
has been the lack of a direct local measurement of the 
sub-mm Luminosity Function. Until now, most deep 
sub-mm investigations have started out from a local 
IRAS 60/im LF and extrapolated to the sub-mm, 
which as shown by [3] does not produce the mea- 
sured sub-mm LF. Using the IRAS -selected sample 
[3] produced the first direct estimate of the sub-mm 
LF. However, since the IRAS sample is biased to- 
ward galaxies with larger amounts of warmer dust 
its LF may also be subject to bias. 

We have derived a direct 850/im LF for the Optically- 
Selected sample. However, in order to better con- 
strain the LF at the lower luminosity end we need 
more data points and we need to probe a wider range 
of luminosities. We do this using a method described 
by [5]: we determine an 850/im LF using ~ 10000 
galaxies from the IRAS PSCz survey - we pre- 
dict their 850/mi luminosities by extrapolating their 
IRAS fluxes using our colour-colour relation (Fig.[3J). 
In Fig. 01 we compare the PSCz-extrapolated and di- 
rect Optically-selected LFs. We find them to be well- 
fitted by Schechter functions and show that, whereas 
the slope of the JiMS'-selected LF at lower luminosi- 
ties was steeper than -2 (a submm "Olbers' Para- 
dox"), the PSCz-extrapolated LF, as expected, flat- 
tens out at the low luminosity end and has a slope 
of -1.34. We also compare the ZRj4S'-selected sample 
LF and find that such a sample consistently under- 
estimates the 850/im LF. 
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